The reaction of 2-acetyl and 2-(2,2-dicyano-1-methylvinyl)naphtho[2,1-b]furan with malononitrile, phenylhydrazine, α-cyanocinnamonitriles, anisaldehyde and other differenet reagents were discussed. The structure of the reaction products were supported by 1 HNMR, 13 CNMR, IR and mass spectra data. The biological activity of the compounds cited in this article were reported. 
Introduction
Many substituted benzofurans and naphthofurans show marked biological [1] [2] [3] [4] [5] and pharmacological [6] [7] [8] [9] activities. The wide pharmacological potential of these bioactive moieties has attracted many organic and medicinal chemists to develop efficient routs for their syntheses. In continuation of our previous work [10] [11] [12] [13] [14] on the synthesis of new heterocyclic compounds, we report here the novel synthesis of naphtha [2,1-b] furan derivatives to evaluate the antimicrobial activity.
Experimental
Melting points were measured by melting point apparatus (Stuart Scientific Co., UK ) and remained uncorrected. The IR spectra were recored on a Shimadzu IR 440, spectrophotometer ( Shimadzu, Japan ) in KBr. 1 H NMR and 13 C NMR spectra were measured on a Varian Mercury ( 300 MHz ) spectrometer ( Varian, UK ), using TMS as an internal standard and DMSO-d6 as solvent. Mass spectra were run on a Shimadzu GC-MS QP 1000 EX mass spectrometer. Microanalytical data were obtained from Microanalytical Unit at Center, Faculty of Science, Cairo University (Egypt) (Tabel 1), Paper discs manufactured by Bristol-Myers Squibb, Giza, Egypt.
Synthesis of 2-Acetylnaphtho[2,1-b]furan (3)
A mixture of 2-hydroxy-1-naphthaldehyde (1) (0.01 mol), chloroacetone (2) (0.01 mol) and anhydrous potassium carbonate (0.02 mol) in anhydrous acetone (50 ml) were refluxed for 8 hour. The mixture allowed to cool and poured onto crushed ice (50 g) and water (100 ml) then acidified with conc. HCl. The solid product formed was filtered and washed with water to give 3 as yellow crystals (ethanol, m.p. 108-110 ºC, yield 90 %) [lit 15 m.p.113-114 ºC].
Synthesis of 2-(2,2-dicyano-1-methylvinyl)naphtho[2,1-b]furan (4)
A solution of 2-acetylnaphtho[2,1-b]furan (3) (0.01 mol) in dry benzene (100 ml), malononitrile (0.01 mol), ammonium acetate (2 g) and acetic acid (2 ml). The reaction mixture was refluxed using Dean and Stark apparatus until water collected. The product obtained was recrystallized to give 4 as yellow crystals (benzene, m.p. 224-226 ºC, yield 81 %).
Synthesis of 2-(1-phenylhydrazonoethyl)naphtho[2,1-b]furan (6)
Method A.-A mixture of 4 (0.01 mol) and phenylhydrazine (0.01 mol) in ethanol (50 ml) was refluxed for 2h. The solid product formed was collected to give 6 as yellow crystals (ethanol, m.p. 172-173 ºC, yield 81 %).
Method B.-A solution of 3 (0.01 mol) and phenylhydrazine (0.01 mol) in ethanol (50 ml) was refluxed for 2 h to give 6 (yield 83 %).
Synthesis of 2-(5-amino-4-cyano-3-thienyl)naphtho[2,1-b]furan (7)
A mixture of 4 (0.01 mol), elemental sulfur and ethanol (50 ml) in a few drops of triethylamine was refluxed for 3h. The obtained product was filtered off to give 7 as yellow crystals (dioxane, m.p. 220-222 ºC, yield 80 %).
Synthesis of 2-(1-naphtho[2,1-b]furan-2-yl-2-phenylazovinyl)malononitrile (8b)
To a cold solution of 4 ( 0.01 mol ) in pyridine (20 ml) was added benzenediazonium chloride (0.01 mol) [prepared by diazotization of aniline (0.01 mol) in HCl (6 M, 6 ml) with sodium nitrite (0.7 g) at 0-5ºC] portion wise over 30 min with constant stirring. After complete addition, the reaction mixture was stirred for a further 2h at 0-5ºC. The solid product was filtered, washed with water, dried to give 8b as pale yellow crystals (ethanol, m.p. 173-175 ºC, yield 75 %).
Synthesis of 2-(5-acetylamino-4-cyano-3-thienyl)naphtho[2,1-b]furan (9)
A mixture of 7 (0.01 mol), triethyl orthoformate (0.01 mol) in acetic anhydride (20 ml) was heated under reflux for 3h. The obtained product was filtered to give 9 as pale yellow crystals (benzene, m.p. 250-252 ºC, yield 88 %).
Synthesis of 2-(5-formylamino-4-cyano-3-thienyl)naphtho[2,1-b]furan (11)
A mixture of 7 (0.01 mol), formic acid (0.01 mol) was heated under reflux for 3h. The obtained product was filtered to give 11 as brown crystals (benzene, m.p. 295-297 ºC, yield 85 %).
Synthesis of naphtho[2,1-b]furan derivatives (16a-c). General procedure
A mixture of 4 (0.01 mol), substituted α-cyanocinnamonitriles (13a-c) or substituted ethyl α-cyanocinnamates (13d-f) (0.01 mol) in absolute ethanol (30 ml) and few drops of piperidine was refluxed for 3h. The solid product formed was collected by filtration and recrystallized from the proper solvent to give 16a-c. To a stirred solution of chalcone 18 ( 0.01 mol) in glacial acetic acid (30 ml), bromine (0.01 mol) was added. The reaction mixture was stirred for 2h at sun light and then the mixture was poured onto crushed ice (50 g) and water (100 ml) and the solid product was formed filtered and washed with water to give 19 as yellow crystals (ethanol, m.p. 178-180 ºC, yield 73 %).
2-(3-
Amino
Synthesis of pyrazole derivatives (20a, b). General procedure
A mixture of chalcone 18 ( 0.01 mol) and hydrazine hydrate or phenyl hydrazine (0.01 mol) in ethanol (30 ml) was refluxed for 2h. The solid product was collected by filtration and recrystallized from the proper solvent to give 20a,b. 
5-(4-Methoxyphenyl

Synthesis of 4-(4-Methoxyphenyl)-6-naphtho[2,1-b]furan-2-yl-1H-pyrimidine-2-thione (21)
A mixture of chalcone 18 ( 0.01 mol) and thoiurea (0.01 mol) in ethanolic C2H5ONa solution (0.25 g Na in 30 ml abs. ethanol) was heated under reflux for 3h. The precipitate solid was collected by filtration to give 21 as yellow crystals (benzene, m.p. 205-207 ºC, yield 81 %).
Synthesis of 4-(4-Methoxyphenyl)-6-naphtho[2,1-b]furan-2-yl-2-thioxo-1,2-dihydro-pyridine-3-carbonitrile (22)
A mixture of chalcone 18 (0.01 mol) and cyanothioacetamide (0.01 mol) in ethanol (30 ml) and few drops of piperidine was refluxed for 3h. The solid product was collected by filtration to give 22 as yellow needles (DMF, m.p. 340-342 ºC, yield 81 %). Antibacterial Activity: Eleven compounds were screened in vitro for their antimicrobial activities against two species of Gram-positive bacteria Bacillus Subtilis (ATCC-7972) (BS), Staphylococcus Aurous (NCTC-7447) (SA) and three Gram-negative bacteria Escherichia Coli (NCTC-10416) (EC), Pseudomonas Aeuroginosa (ATCC-10415) (PA), Candida Albican (IMRU-3669) (CA) and one fungi Aspergillus Niger (ATCC-6275) (AN) microorganisms using the paper disc diffusion method 16, 17 .
The tested compounds were dissolved in N,N-dimethylformamide ( DMF) to get a solution of 1 mg ml -1 . the inhibition zones were measured in millimeters at the end of an incubation period of 48 h at 28 o C. N,N-dimethylformamide ( DMF) showed no inhibition zones. Neomycin standard antibiotic was used as a reference to evaluate the potency of the tested compounds. The inhibition zone of microbial growth produced by different compounds are reported in Table II . 
Results And Discussion
Treatment of 2-hydroxy-1-naphthaldehyde (1) with chloroacetone (2) in refluxing acetone in the presence of anhydrous potassium carbonate gave the 2-acetylnaphtho- In contrast to the anticipated formation of pyrazoline derivatives 5 18 , the reaction of 4 with phenylhydrazine in boiling ethanol gave the imino compound 6 and is assumed to proceed via elimination of malononitrile. The proposed structure for 6 was supported by its independent synthesis from 3 by refluxing with phenylhydrazine in boiling ethanol (m.p. and mixed m. Treatment of 7 with triethyl orthoforamte in acetic anhydride at reflux afforded the N-acetylamino derivative 9 instead of the 2-(5-ethoxymethyleneamino-4-cyano-3-thienyl)naphtho[2,1-b]furan (10), while with formic acid gave the N-formylamino derivative 11 instead of the pyrimidine derivative 12 (Scheme 1). Structures 3, 4, 6, 7, 8b, 9 and 11 were estabished by spectral data (Table III) .
Interaction of 4 with various substituted α-cyanocinnamonitriles (13a-f) in boiling ethanol containing a few drops of piperidine, afforded 2-(3-amino-2,4-dicyano-5-arylphenyl)naphtho[2,1-b]furan (16a-c) (Scheme 2).
The formation of 16a-c from the reaction of 4 and 13a-c was assumed to proceed via a Michael type addition of the methyl function in 4 to the activated double bond to yield the acyclic Michael adduct 14A which then cyclizes into (15A). The latter readily loses HCN to yield the final isolable thermodynamically stable compounds (Table III ) .
The mass spectrum of 3, 8b, 9 and 11 showed molecular ion peaks m/z; 210 (5) CHCO (41) m/e: 165 (15) 
